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ABSTRACT 
Background: Birth weight is one of the most easily assessed parameters in the new born. It 
can be used as an assessment of intra uterine fetal life and as a predictor of neonatal and 
later life. There are various factors both maternal and fetal that have been shown t
determinants of birth weight. The objective of this study was to assess the factors that 
affect birth weight at the Jos University Teaching Hospital.
Materials and method: A 3 year retrospective observational study was conducted looking at 
the 4279 babies born during this period and evaluating which factors could lead to heavier 
babies and some immediate obstetric consequences of such babies to their mothers. The 
required data was collected from the labour ward records and analysis using Excel
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Results: The results showed that fetal sex, parity, maternal age and educational level all 
have a role to play in the eventual weight of babies. It also showed that higher birth weights 
did not lead to worse perineal tears. 
Conclusion: The conclusion was that the factors affecting birth weight in this study reflect 
similar studies with additional factor of educational level and buttressing the thinking that 
larger birth weight does not predispose to more severe perineal tears. 
Keywords: Birth Weight, Outcome, Jos, Determinants, Nigeria. 
This article reviewed by Dr. Ramesh Pant and Dr. S. Gaur. Edited by Dr. Pradeep J., Dr. Maya. 
Available online 30 June 2020. 
IJMS, all rights reserved. 
 
INTRODUCTION 
Birth weight is one of the most assessible and most misunderstood variables in 
epidemiology. A baby’s weight at birth is strongly associated with mortality risk during 
delivery, the first one year and to a lesser degree with developmental problems in childhood 
and the risk of various diseases in adulthood [1]. 
Birth weight by itself would not have caught the attention of epidemiologist were it not for 
its association with infant mortality. The relation of mortality to birth weight has a 
distinctive pattern giving a reverse J pattern with risk associated with lower birth weight 
reaching a plateau at normal range and then starting to rise with increasing birth weight and 
macrosomia [1]. 
A baby born small or large for gestational age is thought to have an increased risk of obesity 
later in life [2], also babies that have low birth weight are thought to have an increased risk 
of developing Type 2 diabetes mellitus [3]. Increased birth weight is associated with 
increased intelligence quotient [4], another study linked increased birth weight was linked 
with greater risk of developing autism [5]. All these point to the importance of birth weight 
and the need to understand the factors that affect it. 
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The average birth weight varies from one region to another and various values have been 
reported. The average birth weights in a United States study state it as 3.389 kg with a range 
of 2.495-3.997 kg [6] while in Europe it is 3.5 kg [7], one Indian study states it as 2.6 kg and 
another 2.592 kg [8, 9]. Closer to home the average birth weight was stated as 2.98±0.68 kg 
in Ghana [10], 3.119 kg in Cameroun and 3.009 kg in Tanzania. Here in Nigeria various values 
have been reported 3.065 kg in Sokoto [11], 2.960 kg in Illorin [12], 3.145 kg in eastern 
Nigeria [15], 2.996 kg in Delta State, whilst studies in Jos where put as 3.08±1.319 kg in 2003 
[14] and  3.1±0.8 kg in 2006 [13]. 
Several factors have been known to affect birth weight, one of the most established factors 
is sex of the baby, males are believed to be heavier than females, and one study in south 
eastern Nigeria puts it as 51 g heavier and 128 g when adjusted for gestational age [16]. This 
was also replicated in Illorin with males 66 g heavier on average [12] and in Ibadan by 147 g 
[15].  
Another well established factor is the parity of the mother, one study stating an increase of 
138 g in the second delivery of women [17]. In India primigravid babies weighed 145 g less 
than para 1 women and para 2 weighed 72 g more than the para 1 women [9], others have 
stated 116 g increase between first and second pregnancies [16]. It should however be 
noted that the association between birth weight an parity is non-linear and is thought to be 
highest between the first and second pregnancies and decreases after the fourth pregnancy 
[18, 19]. 
Another factor believed to affect birth weight is maternal age. Though not very clearly 
established a New York study showed a significant progression of birth weight with 
advancing age [19]. This was replicated in an Indian study [9] as well as in Illorin [12] and 
Delta State [20]. Educational levels in some studies have been shown to affect birth weight 
[21]. There is an association between low educational level and prevalence of low birth 
weight babies [26]. Economic status as a factor affecting birth weight has not been 
consistent and as such remains speculative [23]. 
Low birth weight is said to occur when the birth weight of a baby is less than 2.5 kg, it is 
associated with increased perinatal morbidity and mortality. Its prevalence and steps taken 
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to prevent it has been studied. The prevalence reported varies from one region to another; 
UNICEF reported in 2013 that, 22 million newborns had low birth weight representing 16% 
of all babies born that year [24], WHO reports 15.5% worldwide with prevalence of 16.5% in 
developing countries and 7% in developed countries [25]. The prevalence of 8% in the US 
[6], 22.9% in India and 12.7% in Jos in 2003 [14] have been reported. 
Birth weight has been shown to affect obstetric outcome such that bigger babies are more 
likely to be delivered by caesarean section [10], however it has not been shown to be 
related to perineal tears with primiparity and occipito-posterior position being more 
significant factors [26, 27, 28]. 
The purpose of this study was to review the deliveries over the duration and establish what 
factors affected the weight of babies born and the immediate obstetric effect of the weight 
of the babies. The aim was to reproduce previous studies and possibly identify other factors 
that affect birth weight as well as add to the evidence for less clear factors. 
 
METHODOLOGY 
The study was carried out in the Jos, Plateau State, North Central Nigeria. 
It was a retrospective observational study which was carried out among women who 
delivered in the labour ward of the Jos University Teaching Hospital from January 2014 to 
December 2016. Data for all women were collected. Women with preterm deliveries and 
with factors known to affect birth weight such as diabetes in pregnancy, intra-uterine 
growth restriction, multiple pregnancy and sickle cell disease excluded from the study. 
 
The required data was obtained from the labour ward records and the following parameters 
were analysed; birth weight, parity, maternal age, educational level, sex, mode of delivery 
and the state of the perineum in the cases of vaginal delivery. The data was entered directly 
and analyzed using Excel 16.0. 
 
Ethical approval was obtained from the hospital authority. 
  Dr. Obikili Chinedu George et al. 
 www.ijmsonline.in                                                                International Journal of Medical Studies    5 
 
RESULTS 
Sociodemographics: There were four thousand two hundred and seventy nine (4279) 
deliveries during the study period (2014-2016). Three hundred and seventy nine (379) 
women were excluded based on the exclusion criteria. Two thousand one hundred and 
seven (2107) were male and two thousand one hundred and seventy two (2172) were 
female. There were three thousand eight hundred and sixty three (3863) term deliveries. 
The average birth weight of all babies born was 3.205±0.064 kg. The average birth weight for 
male foetus was 3.250 kg with that for females being 3.158 kg. There were 416 low birth 
weight deliveries giving the prevalence of low birth weight as 9.7%. 
 
Variables affecting birth weight: The average birth weight of primigravida was 3.135 kg, 
3.206 kg for second deliveries, 3.234 kg for third, 3.281 kg for fourth, 3.273 kg for the fifth, 
3.272 kg for sixth, 3.299 kg for seventh, 3.294 for eight, 3.114 kg for the ninth, 2.95 kg for 
the tenth and an average of 2.936 for those above 10 deliveries. Average birth weight for 
varying ages is represented in figure no 3 below as well as age independent of parity for 
primigravida and second pregnancies (figures no 4 and no 5). 
The average birth weight for women with no education was 3.022 kg, for women with 
primary level of education 3.143 kg, 3.183 kg for those with secondary level of education 
and 3.235 kg for those with tertiary level of education. 
 
Outcomes of birth weight: The average birth weight of women delivered vaginally was 3.189 
kg while those delivered via caesarean section was 3.252 kg. Average birth weight of women 
with no perineal tears was 3.176 kg, those with first degree tears 3.122 kg, while those with 
episiotomies and second degree tears 3.198 kg, 3.379 kg for those with third degree tears 
and 3.213 kg for those with fourth degree perineal tears. 
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Figure no 1. Relationship between birth weight and foetal sex 
 
Figure no 2. Relationship between birth weight and parity 
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Figure no 3. Relationship between birth weight and maternal age 
 
 
Figure no 4. Relationship between birth weight and maternal age in primigravida 
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Figure no 5. Relationship between birth weight and maternal age in para 1
 
Figure no 6. Relationship between level of education and birth weight
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STATE OF PERINEUM                                      BIRTH WEIGHT 
INTACT 3.176 
FIRST DEGREE TEAR 3.122 
EPISIOTOMY/SECOND DEGREE TEAR 3.198 
THIRD DEGREE TEAR 3.379 
FOURTH DEGREE TEAR 3.213 
  
Table no 1. Relationship between birth weight and state of perineum 
 
DISCUSSION  
The results of this study had predominantly similar findings with other global and local 
studies. The average birth weight at term was 3.205±0.064 kg; this was slightly lower than 
that reported in the United States and Europe at 3.389 kg and 3.5 kg respectively [6, 7]. It 
was higher than that in India which was 2.6 kg [8] and also higher than those in African and 
Nigerian studies with values of 2.98 kg in Ghana [10], 3.119 kg in Cameroun, 3.009 kg in 
Tanzania, 3.065 kg in Sokoto [11], 2.960 kg in Illorin [12] and 2.996 kg in Delta. However its 
total average birth weight irrespective of gestational age was 3.087±0.062 kg which is closer 
to comparative studies. 
The average birth weight for males was 92 g heavier than the females as shown on figure 1, 
with a p-value of 0.00021 this result was found to be statistically significant, this is in keeping 
with previous studies which state that males tend to weigh heavier than females [16]. This 
was stated as 51 g in one study with 128 g when corrected for gestational age. A difference 
of 66 g was noted in Illorin and 147 g in Ibadan [15] thus no synchronous weight difference 
can be concluded. 
The birth weight increased with parity up until the fourth pregnancy after which it reached a 
plateau and progressively declined after the 7th pregnancy which is similar to results from 
India and the United States of America [9, 17]. This is the norm in most regions as it is stated 
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that the association between birth weight and parity is non-linear [18, 19] just as 
represented in figure no 2 above. 
The birth weight in this study also increased with maternal age as seen on figure no 3, this is 
the same as that represented in India, Illorin and Delta [9, 12, 20]. The relationship between 
birth weight and maternal age is thought to be related to increased parity with age however 
when maternal age was looked at independent of parity an increase in birth weight was still 
evident in primigravida (figure no 4) though this was not replicated with subsequent 
pregnancies (figure no 5), this is probably why maternal age is not a clearly defined 
determinant of birth weight. 
The birth weight increased with higher educational status as seen on figure no 6, this is in 
keeping with other studies done [21]. This is likely to be as a result of the increased socio-
economic class, knowledge and health seeking behavior of more educated women, even 
though economic status alone as a factor affecting birth weight has given inconsistent 
findings and remains speculative [23]. 
The prevalence of low birth weight was 9.7%. This is lower than the global average of 15.5-
16% [24, 25] however it was higher than that in developed countries of 7% [25]. It is also 
lower than the prevalence in the same hospital 10 years again indicating an improved 
perinatal outcome as compared to similar regions and to the same region a decade ago. An 
indication of the positive effects of steps taken over the past decade. 
The average birth weight of women delivered via caesarean section was 63 g more than 
those delivered vaginally in keeping with the opinion that birth weight affects obstetric 
outcome [10]. There was no clear relationship between birth weight and state of the 
perineum as seen in figure no 7, this shows that the weight of the baby is not a significant 
factor in perineal tears which is in keeping with studies that state primiparity and occipito-
posterior position as the more significant factors [26, 27]. 
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CONCLUSION 
Birth weight is an important index and it has been shown to affect perinatal and obstetric 
outcomes. The average birth weight remains around the same region to region world-wide. 
The established factors affecting birth weight such as sex of the baby and parity remain 
evident. Age as an independent determinant of birth weight remains unclear; the strong 
point of the study was the finding that educational level was a significant factor affecting 
birth weight though the reason is not known. This reflects drawback of the study as available 
data was not available to ascertain if this educational level was a reflection of the socio-
economic class of these women. More studies need to be carried out, so this factor becomes 
clearer and more defined. 
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